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(54) LUMINOUS FLUOPHOR COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject composition capable of easily exciting any visible light, excellent in 
luminous capacity and high in afterglow luminance as well, rich in color tone, and high in water resistance. 
SOLUTION: This luminous fluophor composition is shown by the general formula aT.bT'.cSi02.dQ:Eux, Ky (T is at least 
one element selected from Sr, Ca, Ba and Zn; T is at least one element selected from Mg, Cd and Be; Q is at least 
one compound selected from B203 and P205; K is at least one element selected from Nd, Dy, Ho, Tm, La, Pr, Tb, Ce, 
Mn, Bi, Sn and Sb; (a), b, c, d, x and y satisfy the relationships: 1≤a≤3, 1&Ie;b&1e;3, 0.5≤c≤9, 0.01≤d≤0.3, 
0.0001 ≤x≤0.2, and 0≤y≤0.3 (mol)). This luminous fluophor composition is obtained by the following practice: 
using a silicate as the main component of the matrix crystal in placed of an aluminate as the main component of the 
matrix crystal in conventional luminous fluophor compositions, the silicate is mixed with at least one of the respective 
oxides of SR, Ca, Ba and Zn, at least one element of Mg, Cd and Be, and at least one oxide selected from B203 and 
P205 to construct the matrix crystal, which is then incorporated with europium as activator and a metallic element 
such as Nd or Dy as coactivator followed by carrying out a burning and sintering. 
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CLAIMS 



[Claim(s)] 

[Claim 1]The general formula aTo-bT'with a phosphorescent-materials constituent shown by -cSi0 2 and dQ:Eu x? and 
K y . An element of Sr, Ca t Ba, and Zn at least here from more than a kind. [ T ] Even if an element of Mg, Cd, and Be 
has little T\ a kind, as mentioned above Q B 2 0 3t A kind of P2O5. as mentioned above K are the things of an element of 
Nd, Dy, Ho, Tm, La, Pr, Tb, Ce, Mn, Bi, Sn, and Sb which consist of more than a kind at least, A 
phosphorescent-materials constituent In which a value of a. b, c, d, x, and y is characterized by being 1<=a<=3, 
1<=b<=3, 0.5<-c<=9, 0.01<=d<=0.3, 0.000 1<=x<=0.2, and 0<=y<=0.3 with a mol value, respectively. 

[Claim 2] A phosphorescent-materials constituent produced by sintering for 1 to 60 hours with calcination temperature 
of 1000-1600 ** in mixed gas of hydrogen gas which provided a constituent shown by claim 1 in 15 to 25% of hydrogen 
gas concentration, and nitrogen gas. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs and to carry out] This invention relates to a 
phosphorescent-materials constituent. 

The field of the invention is broadly used from the consumer-goods fields, such as a toy and stationery, to the 
industrial fields, such as construction, engineering works, and a marine vessel, and attentions have gathered for use to 
the safe article field especially recently. 

[0002] 

[Description of the Prior Art]Although the history of the phosphorescent-materials constituent was long and the zinc 
sulfide system constituent invented in ancient times in the second half of the 19th century was famous, the safety of 
the postirradiated lesion of Co used as an activator and the stability in the atmosphere have anxiety, and it had 
melanism and the fault of decomposing. Although there was a light storaging constituent (Japanese Patent Publication 
No.-2543825) which uses as a mother crystal the aluminum acid devised in order to solve these problems, it being 
lacking in a water resisting property and also an emission peak wavelength were seen only at the short wavelength side, 
but it had left technical-problem points — a color tone is restricted — and a problem. 
[0003] 

[Problem(s) to be Solved by the Invention]As the Prior art also described, this invention is excellent in safety and 
weatherability, and gives a still tougher water resisting property, and it is a thing which is going to expand 
extensive-ization of the impossible color tone, i.e., an emission peak wavelength, throughout visible light wavelength, 
and is going to provide the new phosphorescent-materials constituent of a variety color in a Prior art 
[0004] 

[Means for Solving the Problem]In order to solve said technical problem, as a result of this invention persons repeating 
research wholeheartedly, a mother crystal of a phosphorescent-materials constituent. Use silicon acid chloride as the 
main ingredients, and various elements or oxides are added and constituted in this, Using a europium (Eu) as an 
activator, by adding more than a kind at least out of Nd, Dy, Ho, Tm, La, Pr, and Tb as a coactivator, it finds out that 
said technical problem is solvable, and came to complete this invention. As a coactivator, Ce, Mn, Bi, Sn, or Sb can also 
be used. Although the main ingredients of a mother crystal are silicon acid chloride, To this, one or more sorts of 
oxides of Sr. Ca, Ba, or Zn are added further, More than a kind was able to add an element of Mg, Cd, or Be to this, in 
addition, more than a kind was able to add B 2 0 3 or P 2 O s further, stabilization of a mother crystal was able to be 

attained, and waterproof improvement in fast was able to be found. 
[0005] 

[Embodiment of the Invention]Afthough the details about the ability of such a feature to have been taken [ why ] out 
are not certain, it is guessed that having introduced silicon acid chloride into the main ingredients of the mother crystal 
fundamentally brought about this invention. The stability of a mother crystal can say that it improved by leaps and 
bounds by carrying out the eutectic crystal of more than a kind of the element of the ghost of Sr. Ca, Ba, or Zn and 
Mg, Cd, or Be and B 2 0 3 , or P 2 0 5 to the mother crystal which uses the silicon acid chloride of this invention as the 
main ingredients. Although the element used as an activator is only Eu, As a coactivator, by the effect of Nd, Dy, Ho, 
Tm and La to be used, Pr, and Tb further, The excited wavelengths of the conventional phosphorescent-materials 
constituent have been shifted from a 250-400-nm short-wavelength-light line to 400-700 nm which is visible light by 
adding possible Ce used as a coactivator, Mn, Bi, Sn, or Sb. Therefore, if the phosphorescent-materials constituent 
which this invention provided is the light which we can detect, it is the feature that sufficient light storage effect is 
acquired and the peak wavelength which emits light also emits light in various colors from that 450-650 it is nm and it 
being very close to visible light wavelength. That is, light storaging sufficient also in the bottom of a fluorescent lamp or 
an incandescent lamp was seen, and the color which emits light was also able to attain to blue, bluish green, green, 
yellowish green, yellow, and a variety. The phosphorescent-materials constituent which can be provided by this 
invention heats the powder mixture of the constituent shown by the generic claim at 1000-1600 ** by the reducing 
atmosphere in the mixed gas of hydrogen and nitrogen, and it can obtain it by the ability to hold it for 1 to 60 hours. 
The hydrogen gas concentration in mixed gas is 15-25. Hydrogen gas concentration cannot be influenced by oxidizing 
gases, such as a steam, at 15% or less, a constituent cannot oxidize, and a good phosphorescent-materials constituent 
cannot be obtained. If the concentration will be not less than 25%, the oxide in a constituent will be returned, and this 
cannot obtain a good phosphorescent-materials constituent, either. It can say that the same may be said of calcination 
temperature and retention time. Below 1000 **, a good sintered compact is not obtained, above 1600 **, the influence 
of reducing atmosphere becomes remarkable, a constituent is returned, and the good target constituent cannot be 
obtained. If retention time is 1 or less hour, near 1 000 ** which is equivalent to the low-temperature degree field of 
this invention, sintering cannot attain uniformity of only an imperfect and weak constituent not only being obtained but 
powder mixture, and cannot obtain a good phosphorescent-materials constituent. In the retention time of 60 hours or 
more, a good thing is made at the constituent itself, and it will be a waste of ENERUKI and a manufacturing cost will 
also go up. f 
[0006] 

[Example]The effect of this invention is explained still in detail, while an example and a comparative example are shown. 
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General formula aTo-bT'a in ~cSi0 2 and dQ:Eu x , and K y , b, c, d, x, and y were defined as shown in the following tables, 

and also T, T, K, and Q were defined, and Examples 1-3 were shown. In order to check the effect of this invention, the 
light storaging of the phosphorescent materials produced by showing the comparative examples t-3 simultaneously, the 
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Each mixture composition powder of the example and the comparative example was sintered at 1220 ** for 8 hours by 
the mixed gas atmosphere of hydrogen + nitrogen of 20% hydrogen concentration, and the phosphorescent-materials 
constituent was obtained. A D 65 common beam of light is used for each constituent for 200 luxs and 4 minutes. While 

exciting and measuring the afterglow brightness of 10 minutes after (mcd/m 2 ). The state of the constituent after 
immersion was observed for one day to [ the / color tone and underwater ], O and a little collapsed thing were 
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[0007] 

[Effect of the Invention]The constituent shown by general formula aTo-bT\ cSi0 2 and dQ:Eu x , and K y above so that 
clearly, Q and K are constituted from T and T which are a, b, c, d, x, y, and the ingredient which are each coefficient, a 
numerical value shown in the claim, and an ingredient, By calcinating and sintering 1 to 60 hours in 1000-1600 ** and 
the mixed gas of hydrogen + nitrogen of 15 to 20% of hydrogen concentration, it is easily excited by ordinary visible 
light, and a color tone is abundant, afterglow brightness is large, and, moreover, a phosphorescent-materials constituent 
with a good water resisting property can be obtained. 
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TECHNICAL FIELD 



[The technical field to which an invention belongs and to carry out] This invention relates to a 
phosphorescent-materials constituent. 

The field of the invention is broadly used from the consumer-goods fields, such as a toy and stationery, to the 
industrial fields, such as construction, engineering works, and a marine vessel, and attentions have gathered for use to 
the safe article field especially recently. 
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PRIOR ART 



[Description of the Prior Art]Although the history of the phosphorescent-materials constituent was long and the zinc 
sulfide system constituent invented in ancient times in the second half of the 19th century was famous, the safety of 
the postirradiated lesion of Co used as an activator and the stability in the atmosphere have anxiety, and it had 
melanism and the fault of decomposing. Although there was a light storaging constituent (Japanese Patent Publication 
No.-2543825) which uses as a mother crystal the aluminum acid devised in order to solve these problems, it being 
lacking in a water resisting property and also an emission peak wavelength were seen only at the short wavelength side, 
but it had left technical-problem points — a color tone is restricted — and a problem. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]The constituent shown by general formula aTo-bT, cSi0 2 and dQ:Eu x , and K y above so that 
clearly, Q and K are constituted from T and V which are a, b, c, d, x, y, and the ingredient which are each coefficient, a 
numerical value shown in the claim, and an ingredient By calcinating and sintering 1 to 60 hours in 1000-1600 ** and 
the mixed gas of hydrogen + nitrogen of 15 to 20% of hydrogen concentration, it is easily excited by ordinary visible 
light, and a color tone is abundant, afterglow brightness is large, and, moreover, a phosphorescent-materials constituent 
with a good water resisting property can be obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]As the Prior art also described, this invention is excellent in safety and 
weatherability, and gives a still tougher water resisting property, and it is a thing which is going to expand 
extenstve-ization of the impossible color tone, i.e., an emission peak wavelength, throughout visible light wavelength, 
and is going to provide the new phosphorescent-materials constituent of a variety color in a Prior art 
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MEANS 

[Means for Solving the Problem]In order to solve said technical problem, as a result of this invention persons' repeating 
research wholeheartedly, a mother crystal of a phosphorescent-materials constituent, Use silicon acid chloride as the 
main ingredients, and various elements or oxides are added and constituted in this, Using a europium (Eu) as an 
activator, by adding more than a kind at least out of Nd, Dy, Ho, Tm t La, Pr, and Tb as a coactivator, it finds out that 
said technical problem is solvable, and came to complete this invention. As a coactivator, Ce, Mn, Bi, Sn t or Sb can also 
be used. Although the main ingredients of a mother crystal are silicon acid chloride, To this, one or more sorts of 
oxides of Sr, Ca, Ba, or Zn are added further. More than a kind was able to add an element of Mg, Cd, or Be to this, in 
addition, more than a kind was able to add B 2 0 3 or P 2 °5 further, stabilization of a mother crystal was able to be 

attained, and waterproof improvement in fast was able to be found. 
[0005] 

[Embodiment of the Invention]Although the details about the ability of such a feature to have been taken [ why ] out 
are not certain, it is guessed that having introduced silicon acid chloride into the main ingredients of the mother crystal 
fundamentally brought about this invention. The stability of a mother crystal can say that it improved by leaps and 
bounds by carrying out the eutectic crystal of more than a kind of the element of the ghost of Sr, Ca. Ba t or Zn and 
Mg, Cd, or Be and B 2 0 3 , or P 2 O s to the mother crystal which uses the silicon acid chloride of this invention as the 
main ingredients. Although the element used as an activator is only Eu, As a coactivator, by the effect of Nd, Dy, Ho, 
Tm and La to be used, Pr, and Tb further, The excited wavelengths of the conventional phosphorescent-materials 
constituent have been shifted from a 250-400-nm short-wavelength-light line to 400-700 nm which is visible light by 
adding possible Ce used as a coactivator, Mn f Bi, Sn, or Sb. Therefore, if the phosphorescent-materials constituent 
which this invention provided is the light which we can detect, it is the feature that sufficient light storage effect is 
acquired and the peak wavelength which emits light also emits light in various colors from that 450-650 it is nm and it 
being very close to visible light wavelength. That is, light storaging sufficient also in the bottom of a fluorescent lamp or 
an incandescent lamp was seen, and the color which emits light was also able to attain to blue, bluish green, green, 
yellowish green, yellow, and a variety. The phosphorescent-materials constituent which can be provided by this 
invention heats the powder mixture of the constituent shown by the generic claim at 1000-1600 ** by the reducing 
atmosphere in the mixed gas of hydrogen and nitrogen, and it can obtain it by the ability to hold it for 1 to 60 hours. 
The hydrogen gas concentration in mixed gas is 15-25. Hydrogen gas concentration cannot be influenced by oxidizing 
gases, such as a steam, at 15% or less, a constituent cannot oxidize, and a good phosphorescent-materials constituent 
cannot be obtained. If the concentration will be not less than 25%, the oxide in a constituent will be returned, and this 
cannot obtain a good phosphorescent-materials constituent, either. It can say that the same may be said of calcination 
temperature and retention time. Below 1000 **, a good sintered compact is not obtained, above 1600 **, the influence 
of reducing atmosphere becomes remarkable, a constituent is returned, and the good target constituent cannot be 
obtained. If retention time is 1 or less hour, near 1 000 ** which is equivalent to the low-temperature degree field of 
this invention, sintering cannot attain uniformity of only an imperfect and weak constituent not only being obtained but 
powder mixture, and cannot obtain a good phosphorescent-materials constituent. In the retention time of 60 hours or 
more, a good thing is made at the constituent itself, and it will be a waste of ENERUKI and a manufacturing cost will 
also go up. 
[0006] 



[Translation done.] 



1 /1 



2009/08/26 10:45 



JP.2000-282032.A [EXAMPLE] 



http://www4.ipdl.tnpit.go jp/cgH>in/t...000&N055G=1 11111101 1 1 000000000&N0580=0 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example]The effect of this invention is explained still in detail, while an example and a comparative example are shown. 
General formula aTo-bT'a in -cSi0 2 and dQ:Eu x , and K y , b, c, d T x, and y were defined as shown in the following tables, 

and also T, T, K, and Q were defined, and Examples 1-3 were shown. In order to check the effect of this invention, the 
light storaging of the phosphorescent materials produced by showing the comparative examples 1-3 simultaneously, the 
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Each mixture composition powder of the example and the comparative example was sintered at 1220 ** for 8 hours by 
the mixed gas atmosphere of hydrogen + nitrogen of 20% hydrogen concentration, and the phosphorescent-materials 
constituent was obtained. A D 65 common beam of light is used for each constituent for 200 luxs and 4 minutes. While 

exciting and measuring the afterglow brightness of 1 0 minutes after (mcd/m 2 ), The state of the constituent after 
immersion was observed for one day to [ the / color tone and underwater ], O and a little collapsed thing were 
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